Gene therapy in cardiac surgery: intramyocardial injection of naked plasmid DNA for chronic myocardial ischemia.
Growth factor gene therapy represents one current approach in the therapy of myocardial ischemia. We assessed the in vitro and in vivo expression of naked plasmid DNA aiming at preservation of function in a chronically ischemic myocardial model. In vitro: Primary cardiac fibroblasts were transfected with plasmids encoding enhanced green fluorescent protein, human VEGF(121), human FGF-2, or porcine MCP-1. Protein synthesis was assessed microscopically, by ELISA, Western blotting, or intracellular immunofluorescence. In vivo: A LAD stenosis was created in healthy pigs. One week later, segmental myocardial shortening (SMS) and systemic hemodynamics (left ventricular stroke work index, LVSWI, time derivative of left ventricular pressure, dp/dt(max)) were assessed at baseline. Afterwards, the ischemic area received either intramyocardial injections of naked cytokine plasmid DNA or vector only, or was left untreated. One myocardial sample taken 1 h after plasmid injection was subjected to RT-PCR and PCR. After 3 months, cardiac function was re-examined. In vitro: Transfection of cardiac fibroblasts resulted in high gene expression for several days. In vivo: Plasmid-specific DNA and mRNA were found 1 h after plasmid injection (n=1). After 3 months, VEGF, FGF-2, and vector rendered better results of regional contractility at rest and of LVSWI. However, only VEGF and FGF-2 were effective with regard to regional contractility under dobutamine stress and to left ventricular contractility. In conclusion, intramyocardial injection of naked plasmid DNA encoding VEGF(121) or FGF-2 improved myocardial function in chronic ischemia in more aspects than vector only and was superior to untreated ischemia or MCP-1. This strategy can be considered a successful tool for growth factor stimulated preservation of function in chronic myocardial ischemia.